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ABSTRACT 
The objective ofthis project is to study, analysis, enhanced and further optimize a pedal 
box system for a small race-car which is Formula SAE Third Race Car. For this new 
car, UTP FSAE team has decided to use CBR600 engine as it vital part. The proposed 
design will be based around a hybrid-composite space-frame chassis and the design will 
be optimized for the best ergonomics, performance and strength-mass ratio. Therefore a 
further study and analysis on the pedal box system needs to be done. The scope of study 
includes the usage of computer aided engineering software such as CA TIA and ADAMs 
for modelling and analysis. First, the pedal box system design needs to be performed by 
using CATIA. Then, stress analysis for throttle, brake and clutch pedal being conducted 
by using the same software. In order to compare the new pedal box design with 
previous pedal box design (UTP FSAE Second Car), ADAMs software has been used to 
conduct dynamics and kinematics analysis. The results explained that the new pedal box 
design can minimize driver's foot load to depress the pedal for about half of previous 
pedal box design load. For stress analysis results, the brake pedal which is the crucial 
part in pedal box system can endure a 1 OOkg of load. Therefore the results show that the 




The author wishes to take the opportunity to express his utmost gratitude to the 
individual that have taken the time and effort to assist the author in completing the 
project. Without the cooperation of these individuals, the author would have faced some 
minor complications throughout the project. 
First and foremost the author's highest gratitude goes to the author's supervisor, Ir. Dr. 
Masri Bin Baharom and Associate Professor Dr. Abd Rashid Abd Aziz and Co-
Supervisor, Muhammad Syaifuddin Muhammad. Without their guidance and patience, 
the author would not be able to complete the project. To the Final Year Research 
Project Coordinator, Professor Vijay R Raghavan, Mrs. Rosmawati Bt Mat Zain and 
again Dr. Puteri Sri Melor Bt. Megat Yussof for providing all the initial information or 
guidelines about project. 
Not to forget, to all individuals who have helped the author in any way, but whose name are not 
mentioned here, the author like to thank them as well 
iv 
TABLE OF CONTENTS 
CERTIFICATION......................................................................... i 
Jlll!iT~CT ................................................................................... iii 
ACKNOWLEDGEMENTS............................................................... iv 
TABLE OF CONTENTS ........................... ...................................... v 
LIST OF FIGURES ....... .. . ..... ... ............ ...... ... ....... ..... ..... ... .. ..... ... .. .. vii 
LIST OF TABLES....................................................................... . . . viii 
ABBREVIATION....................................................................... . . . ix 
CHAPTER 1: INTRODUCTION ............................................. ...... 1 
1.1 Background of Study . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 1 
1.2 Problem Statement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 
1.3 Objectives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2 
1.4 Scope of Study............................................. 2 
CHAPTER 2: LITERATURE REVIEW AND/OR THEORY................ 3 
2.1 Formula SAE Target Specification.................. 3 
2.2 Pedal Box fundamental... . . . . . . . . . . . . . . . . . . . . . . 5 
CHAPTER 3: METHODOLOGY/PROJECT WORK......................... 7 
3 .I Procedure Identification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 
3.2 Tools/Equipment Used . .. . ..... ... ... .. .. .. ... . ... 8 
3.3 Project Work. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
3.4 Material Selection......................................... 17 
3.5 Ergonomic Study on Driver Posture . . . . . . . . . . . . . . . . 18 
CHAPTER 4: RESULTS AND DISCUSSION.................................... 20 
4.1 Previous Throttle Pedal Design . . . . . . . . . . . . . . . . . . . . . 20 
4.2 Mechanical Advantage of the Pedal.. . . . . . . . . . . . . . 22 
4.3 Pedals Stress Analysis................................. 26 
v 
4.4 Pedal Box Linkage System........................... 34 
4.5 Kinematics Analysis of the Pedals............... 39 
CHAPTER 5: CONCLUSION AND RECOMMENDATION................ 48 
5 .l Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48 
5.2 Recommendation................................. 48 
REFERENCES .. . ...... ...... .. . ......... ...... ...... .. . ... ... ........... ..... .... .. ... 49 
APPENDICES APPENDIX l................................... ................. ... 50 
APPENDIX 2....................................................... 51 
APPENDIX 3................................... ................. ... 53 
APPENDIX 4... ... . . . . .. . .. .. . . .. .. . . . . . .. .. . . . . ... .. .. . . . . .. . . . ... 54 
APPENDIX 5................................... .................. .. 55 
APPENDIX 6...... .. . . . . . . . . . . . .. . ..... .. . . . . . . ....... ... . . . .. .. ... 56 
APPENDIX 7.................................... .. . . . . . . . . . . . . . . . .. 57 
APPENDIX 8.... .. . . . .. . . . . .. . . . . . . . .. . . . . . . . . . .... .. . . . . . . . .. . . ... 58 
APPENDIX 9........................ .. . . . . . . . . . . ... . . . . . . . . . . . . . ... 59 
APPENDIX 10....................................................... 60 
vi 
LIST OF FIGURES 
Figure 2.1 Side Impact Structure Caster 3 
Figure 2.2 Typical Brake Disc 6 
Figure2.3 Clutch system 6 
Figure 3.1 Previous throttle pedal design 9 
Figure3.2 Initial throttle pedal design 9 
Figure3.3 Second pedal design 10 
Figure3.4 Finalized pedal design 10 
Figure3.5 Finalized throttle pedal design 11 
Figure 3.6 Finalized clutch pedal design 11 
Figure 3.7 Finalized brake pedal design 12 
Figure 3.8 Pedal box mounting exploded view 13 
Figure 3.9 Pedal box mounting assembly view 13 
Figure 3.10 Pedal box initial design 14 
Figure 3.11 Finalized pedal box design 15 
Figure 3.12 The schematic diagram of ergonomic data 19 
Figure 4.1 Foot pressing on previous pedal design 20 
Figure4.2 Diagram offoot pressing for previous pedal design 21 
Figure4.3 Throttle and clutch pedal dimension 22 
Figure4.4 Throttle pedal moment diagram 22 
Figure 4.5 Brake pedal dimension 24 
Figure4.6 Brake pedal moment diagram 24 
Figure4.7 Applying loads and restraints 26 
Figure 4.8 Analysis result of 223N load 27 
Figure 4.9 Analysis result of finalized throttle pedal design 28 
Figure 4.10 Applying loads and restraints 30 
Figure4.11 Resulting brake pedal analysis for normal load condition 31 
Figure 4.12 Resulting brake pedal analysis for worst load condition 31 
Figure 4.13 Resulting brake pedal analysis for normal load condition 33 
Figure4.14 Resulting brake pedal analysis for worst load condition 33 
vii 
Figure4.1S Cable linkage and dimension 34 
Figure 4.16 Throttle cable linkage diagram 35 
Figure 4.17 Clutch cable linkage diagram 36 
Figure 4.18 Pedal box in initial position 38 
Figure4.19 Pedal box in fully depress position 38 
Figure4.20 New throttle pedal simulation (UTP FSAE Third Car) 39 
Figure 4.21 Analysis results on new throttle pedal (ADAMs View) 41 
Figure4.22 Previous throttle pedal simulation (UTP FSAE Second Car) 42 
Figure4.23 Previous throttle pedal load (force) distribution result 42 
Figure4.24 Analysis results on new clutch pedal (ADAMs View) 44 
Figure4.2S Clutch pedal load (force) distribution analysis result 45 
Figure4.26 Brake pedal simulation and acting force 46 
Figure4.27 Brake pedal load (force) distribution analysis result 47 
LIST OF TABLES 
Table3.1 The design stages of pedal 9 
Table 3.2 The pedal box mounting design 13 
Table3.3 The ergonomic data 19 
Table4.1 Loads for pedal analysis 26 
Table4.2 Loads for finalized pedal analysis 28 
Table4.3 Data on braking system of2008 FSAE (Third) Car 29 
Table4.4 Loads for brake pedal analysis 30 
Table4.5 Loads required operating the brake pedal 32 
Table4.6 New throttle pedal loads (ADAMs) 40 
Table 4.7 New clutch pedal loads (ADAMs) 43 
Table4.8 New brake pedal loads 46 
viii 



























































